Identification of 19-(S/R)Hydroxyeicosatetraenoic Acid as the First Endogenous Noncompetitive Inhibitor of Cytochrome P450 1B1 with Enantioselective Activity.
The overexpression of cytochrome P450 1B1 (CYP1B1) is a common characteristic of several diseases and conditions, such as inflammation, cancer, and cardiac hypertrophy. CYP1B1 is believed to contribute to pathogenesis of these diseases by mediating the formation of toxic compounds, either from exogenous or endogenous origin. We recently reported that an arachidonic acid metabolite, 19(S/R-)hydroxyeicosatetraenoic (HETE) acid, protects from cardiac hypertrophy by inhibiting the formation of toxic compounds, midchain HETEs, known to be formed by CYP1B1. This raised the question whether 19(S/R)-HETE can directly inhibit CYP1B1. In the current study, we report that 19(S/R)-HETE enantioselectively inhibits human recombinant CYP1B1 activity measured by 7-ethoxyresorufin O-deethylation assay. 19(S)-HETE is more potent than the R enantiomer (K i = 37.3 and 89.1 nM, respectively). Noncompetitive inhibition was identified as the mechanism of CYP1B1 inhibition, which underlines the potentially important physiologic role of 19(S/R)-HETE as an endogenous CYP1B1 inhibitor; to our knowledge, 19(S/R)-HETE is the first inhibitor of its kind to be reported.